
MdCvJ | viii (3) 2012 debakeyheartcenter.com/journal  37

Abstract
Takotsubo cardiomyopathy (TC) was initially recognized in Japan in 1990. The typical patient is a postmenopausal woman 
with symptoms that mimic an acute coronary syndrome generally following physical or emotional stress. The EKG will typi-
cally have dynamic ST segment changes, while the angiogram will usually show normal coronary arteries. In classic TC, the 
left ventriculogram typically shows akinesis and ballooning of the apex with a normal or hyperdynamic base. Several variants 
of TC have been described. In this case report, we describe a midventricular variant of TC in a 64-year-old Hispanic female. 
The patient had chest pain, shortness of breath, elevated cardiac enzymes, and ST-segment elevations in leads II, aVF, and 
V5-V6. Coronary angiography revealed normal coronary arteries. Left ventriculogram showed hypokinesis of the midventricular 
segment and hyperdynamic apical and basal regions. Although the exact mechanism of TC is unknown, several theories 
include loss of estrogen, catecholamine or neurohumoral stimulation, coronary artery spasm, and left ventricular outflow tract 
(LVOT) obstruction.

a Mid-ventriCular variant oF 
takotsuBo CardioMyoPathy
Pradnya Velankar, M.D.; John Buergler, M.D.
Methodist DeBakey Heart & Vascular Center, Houston, Texas

P. Velankar, M.D. J. Buergler M.D.

Introduction
takotsubo cardiomyopathy (tC) was first described in Japan in 

1990.1 takotsubo in Japanese means octopus trap. the trap has a 
narrow neck and round bottom that resembles the heart shape in 
tC. tC is also known as stress-induced or broken-heart syndrome 
since it is commonly seen after a stressful event. it usually affects 
postmenopausal women between ages 58–75.2 Clinical features 
of this syndrome mimic those of an acute coronary syndrome, 
namely chest pain, dyspnea, st-t changes with or without a 
prolonged Qt interval, and mild elevations of cardiac enzymes.2-4 
on angiography patients will have normal-appearing coronary 
arteries. left ventriculogram will show wall motion abnormalities, 
which is the basis in defining the different variants. 2

Case Report
We report a case of a 64-year-old hispanic female with a 

significant past medical history of hypertension, hyperlipidemia, 
depression, and gastroesophageal reflux disease who presented 
to the emergency room with intermittent substernal chest pain 
that began about an hour after having an argument with her son. 
troponin was 7.69 and creatine kinase-MB was 39.7 on admission. 
electrocardiography (ekG) showed st-segment elevations in 
leads ii, iii, avF, v5, and v6 that were consistent with acute 
ischemia (Figure 1). her coronary angiogram revealed normal 
coronary arteries. left ventriculogram showed hypokinesis of 
the midventricular section with a hyperdynamic base and apex 
(Figures 2 and 3). Cardiac magnetic resonance imaging showed 
mild hypokinesis of the midinferior and lateral walls and a left 
ventricular ejection fraction of 70%. the following day, the patient 
also had a prolonged Qtc of 478 ms, which is commonly seen 
in patients with nonapical tC.5 the patient was treated with an 
aspirin, statin, beta blocker, and angiotensin converting enzyme 
inhibitor. the next day, the patient had sinus bradycardia that was 
probably secondary to the beta blocker. By day two the patient 
improved clinically and the acute ischemic changes on ekG had 
resolved (Figure 4).

Discussion

Typical and Atypical Takotsubo Cardiomyopathy 
typical or classic tC is much more common than the atypical 

variants. it is characterized by transient apical hypokinesis and 
basal hyperkinesis.3, 4 several variants of tC have been described. 
in reverse or inverted tC, the apex is hyperdynamic and the base 
is akinetic.6 the midventricular type is characterized by akinesis 
with or without ballooning of the midventricular segment and 
a hyperdynamic base and apex.7-11 akinesis of other lv and rv 
segments have also been described.3, 12 Patients may also have 
repeated episodes of tC manifesting in the classic and atypical 
forms.11, 13, 14 

Figure 1. EKG on initial presentation. ST-segment elevations in leads II, III, 
aVF, V5, and V6. QTc is prolonged (478 ms).
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Pathophysiology
although the pathophysiology of tC is still not well established, 

a few theories have been proposed. emotional or physical stress is 
considered to be a trigger. since the syndrome is more commonly 
seen in postmenopausal women, estrogen may play a role.2, 4, 5, 

15-17 other proposed mechanisms are elevated catecholamines that 
cause cardiotoxicity and coronary artery spasm, which lead to 
myocardial stunning.3-5, 15, 17 

Role of Estrogen 
estrogen is thought to promote vasodilation through endothelial 

nitric oxide synthase.5 Postmenopausal women lose this protective 
effect, which may predispose them to coronary spasm and 
myocardial stunning in the setting of elevated catecholamine 
levels.3, 5 

Catecholamines and Neurohumoral Stimulation
excessive stress-induced catecholamines in tC may share a 

similar mechanism with pheochromocytoma, which likewise can 
result in myocardial dysfunction. its pathogenesis may be similar 
to intracranial hemorrhage, which results in neurally mediated 
myocardial dysfunction.4, 18 

Coronary Artery Spasm
Coronary spasm with resultant myocardial stunning has been 

noted in tC and has been postulated as a mechanism.2-5, 15, 17 
however, this has not been a consistent finding.

LVOT Obstruction
another theory is that lvot obstruction results in takotsubo 

cardiomyopathy. during stressful situations, the increase in 
catecholamines may cause lvot obstruction that leads to ischemia, 
in turn causing regional wall motion abnormalities and release of 
cardiac enzymes.17

Variable Distribution of Wall Motion Abnormalities
there may be a difference in density of cardiac adrenoceptors 

in the mid and apical portions, giving rise to the typical tC.5 
Moreover, it has been postulated that typical tC is more common 
in postmenopausal women since there is a higher concentration 
of adrenoceptors at the apex than the base.19 alternatively, 
regional wall motion abnormalities could be due to local release 
of catecholamines or to greater autonomic innervation of the lv 
anterior wall when compared to the apex and inferior wall.20 in 
addition, different variants have been described in the same patient, 
which may be due to differences in stress, catecholamine levels, and 
adrenergic receptor sensitivity.4, 11, 21 

Clinical Features and Prognosis in Takotsubo Variants
the clinical features of classical tC differ from the variants. 

Compared with the variants, patients with classical tC tend to be 
older and have more st-segment elevation, a lower ejection fraction, 
higher cardiac enzymes and a greater incidence of cardiogenic 
shock.3, 15, 19 treatment is supportive to allow recovery of heart 
function. it should be emphasized that hospital mortality in 
classical tC and its variants is low, and heart function usually starts 
recovering in a few days.3 although tC has been known to recur 
(sometimes as a different variant), this is not common.

Conclusion
tC has several variants, but all present in a similar fashion in 

which the clinical features, lab, and ekG abnormalities resemble 
an acute coronary syndrome. tC and its variants are categorized 

Figure 2. Left ventriculogram during systole. 

Figure 3. Left ventriculogram during diastole.

Figure 4. EKG on day 2 of admission. ST-segment elevations resolved. QTc 
interval is 443 ms. 
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by the regional wall motion abnormalities noted. although 
tC generally has a good outcome, classic tC is more likely 
to present with st-segment elevation in multiple leads and 
cardiogenic shock.3, 15 although the exact mechanism is unknown, 
several theories include loss of estrogen, catecholamine excess, 
neurohumoral stimulation, coronary artery spasm, and lvot 
obstruction.3-5, 15, 17
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